Objectives: To examine psychosocial and functional correlates of nutrition in a nonrandom sample of Irish community-dwelling older adults. Design: Cross-sectional observational study. Setting: Technology Research for Independent Living (TRIL) Clinic, a comprehensive geriatric assessment facility in St James's Hospital, Dublin. Data were collected from participants by medical personnel (physical assessments) and psychologists (questionnaires), between August 2007 and May 2009. Participants: 556 participants (388 females; 168 males) ranging in age from 60-92 years (Mean 72.5 years, SD 7.1). All were community-dwelling and provided informed consent. Measurements: The Nestlé Mini-Nutritional Assessment (MNA®), Time to get up and go (TUG) and the Lubben Social Network Scale-18 (LSNS-18) were used to assess nutrition, functional mobility and social support. Methods: Multivariate binary logistic regression was used to examine the association between social support or mobility and nutritional status, whilst controlling for possible confounders (age, gender, living alone and material deprivation). Results: The strongest predictors of abnormal nutritional status were mobility (p < 0.001) and social support (p = 0.005). Other significant predictors of nutritional risk were age (p = 0.032) and deprivation (p = 0.018). Conclusion: The results emphasise the importance of mobility and social supports in mediating nutritional outcomes in Irish community-dwelling older adults.
Introduction
Nutrition is an important determinant of the health status of older people (1, 2) and can have an impact on physical and psychological wellbeing (3) . Successful ageing poses challenges for medical, social and psychological practitioners. While the number of older adults increases worldwide, it is important to identify factors that impact the nutrition status and well being in older people (4) .
Nutrition
A review of the Mini-Nutritional Assessment (MNA®) literature (112 studies with over 30,000 older adults worldwide) indicates a 1% mean prevalence of malnutrition in healthy community dwelling older people, 4% in outpatients; 20% in hospitalised patients and 37% in institutional care (5) . In Ireland, one study showed 3% prevalence of malnutrition (i.e. BMI below 20 Kg/m 2 ) in community dwelling older adults (6) , and another showed 16% prevalence in older people admitted to hospital (7) . This contrasts with 29% estimates from England (London) and 36% from Sweden in prevalence rates of older people at risk of malnutrition admitted to hospitals (7) .
Social Support and Nutrition
Social support refers to support and assistance provided to individuals, regularity of contact and perceived satisfaction with support (8) . Older adults with limited social support may be isolated and show an increased vulnerability to poor health outcomes (9, 10) . In particular, social support is one of the factors related to improved nutritional outcomes (11, 12) . An important means of maintaining social support is eating with others. The impact of social support on nutrition may vary depending on a number of factors. These include the amount, the range, frequency and closeness of contact with social supports which can change as a person ages (14) .
Socio-economic status may also influence both the affordability and quality of food intake. Married couples may be able to afford better food and are more likely to eat more regularly than widowed or single people (13) . Without the social interaction, living or eating alone can lead to older people eating less often with a lowered nutritional intake which affects nutritional health outcomes (15, 16) . As someone ages, it is necessary to make dietary changes to meet new physiological demands. Decreased levels of social support can make it difficult for older adults to make these dietary changes and may lead to increased risk of malnutrition and poor health outcomes (17) . Another important strong predictor of nutritional outcomes and social isolation may be mobility (13) . Poor mobility of older adults may lead to higher dependence on support networks to avail of adequate provisions. The aim of the current study is to determine the psychosocial and functional correlates of nutrition in an Irish sample of community-dwelling older people.
Methodology

Sample
The study involved 556 community dwelling subjects attending the Technology Research for Independent Living
PSYCHOSOCIAL AND FUNCTIONAL CORRELATES OF NUTRITION AMONG COMMUNITY-DWELLING OLDER ADULTS IN IRELAND
(TRIL) Clinic at St James's Hospital, Dublin (www.stjames.ie). TRIL is a collection of research projects addressing the physical, cognitive and social aspects of ageing. The TRIL Clinic offers an outpatient clinical service to communitydwelling people over 60 years of age, in the form of a comprehensive geriatric assessment that incorporates the use of technologies and collection of biomarkers to measure risk factors for falls, cognitive decline and lack of social connectedness. The TRIL Clinic is nationally advertised in newspapers, the TRIL website (www.trilcentre.org) and information leaflets distributed in outpatient clinics at St James's Hospital and general practitioners' clinics in the catchments of St James's Hospital. All participants participated voluntarily were community-dwelling, aged 60 and over, able to mobilise independently with or without mobility aid and able to provide informed consent. Local Research Ethics Committee approval was obtained (SJH/AMNCH Research Ethics Committee approval reference number 2007/06/13). All participants gave their informed consent prior to their inclusion in the study.
Design
Participants were interviewed at the TRIL Clinic at St James's Hospital in Dublin. All participants underwent a structured clinical assessment which included medical and falls history by physicians, and cognitive and psychosocial assessments by psychologists.
Primary Measures
Mini Nutritional Assessment (MNA®)
MNA® has been shown to be a reliable screening and assessment tool for health professionals to use as part of a comprehensive geriatric assessment (5). This 18-item assessment measures anthropometric measurements, biological markers, dietary intake, clinical and functional evaluations of cognition, medications and independent activities of daily living. Individual items relate to loss of appetite, digestive problems, chewing or swallowing difficulties, weight loss, digestive problems, mobility, psychological stress, neuropsychological problems, body mass index (BMI) and calf circumference, with lower scores indicating higher nutritional risk. The MNA® can be used as a continuous or categorical variable (the latter categories being: normal, at risk of malnutrition, and malnourished). In our study, we used 'abnormal MNA' as outcome, which groups together the 'at risk' (sample prevalence = 6.7%) and the 'malnourished' (0.5%) categories.
Lubben Social Network Scale-18 (LSNS-18)
The LSNS-18 was used to assess perceived social support (18) . The 18 item scale identifies four dimensions: total social support; family networks; friendship networks, and networks of neighbours. The LSNS-18 is available online (http://www 2.bc.edu/~norstraj/default.html) and has been previously used in relation to nutrition (12, 19) although not in an Irish context.
National Irish Deprivation Score 2006 (NIDS)
NIDS is based on the electoral division of residence and is available on the website of the Small Area Health Research Unit of Trinity College Dublin (20) . The NIDS is a composite measure of four dimensions: social class, unemployment, housing tenure type and car ownership.
Time to get Up and Go (TUG)
The general mobility of the participants was assessed by the Time to get Up and Go (TUG) test (21) . TUG measures tasks involved in mobility which include the time it takes an individual to rise from an arm chair, walk 10 feet from the chair, turn, return to the chair and sit again on the chair.
Secondary Measures
Demographic factors included age and gender. The Charlson Co-morbidity Index (22) 
Statistical methods
Data were analysed using SPSS 16.0. Sample descriptives were given as mean with standard deviation (SD), or percentages as appropriate. Bivariate comparisons of demographic, medical and psychosocial variables were conducted with Mann-Whitney U test (continuous variables), and Chi-squared (dichotomous variables), as appropriate.
Binary logistic regression was conducted to assess whether our social support variable, LSNS-18, significantly predicted abnormal MNA® in the face of the following possible confounders: age, gender, living alone, general mobility and material deprivation. The maximum number of variables in the regression model was constrained by the sample size. Age was entered as a continuous variable. Gender (male=0, female=1) and living alone (no=0, yes=1) were entered as dichotomous variables. Material deprivation was entered as a continuous variable using the most recent NIDS. Older adults with poor mobility may be at a higher risk of malnourishment as they are more likely to be dependent on others for access to purchase, prepare and cook food (27, 28) . The significance level of p < 0.05 was set for all statistical procedures.
Results
Comparison statistics for the 'normal' and 'abnormal' MNA® groups are presented in Table 1 . Overall, only 7.2% of the sample (N = 40) were identified as malnourished (N=3, 0.5%) or at risk of malnutrition (N=37, 6.7%). There were no statistically significant differences between normal and abnormal MNA groups for gender, social loneliness or extraversion scores. However, significant differences were observed for age, co-morbid illness, cognition, depression symptoms, emotional loneliness, and neuroticism score. Binary logistic regression with the enter selection procedure was performed to assess the impact of a number of predictor variables on nutritional risk ( Table 2) . The model contained the following independent variables: age, gender, LSNS-18, living alone, NIDS, and TUG. The Nagelkerke "pseudo" R2 estimate was 0.277 indicating that approximately 28% of the variance in whether subjects had a normal MNA® can be predicted from the linear combination of the independent variables. Overall, 93% of the subjects were predicted correctly; however, the model was much better at predicting who would have a normal MNA® (99% correct) than who would have an abnormal MNA® (15% correct). The overall model was statistically significant, χ² = 65.948, df = 6, N = 556, p < 0.001. Living alone was not a significant predictor of nutritional risk (p = 0.274), and gender was not a significant predictor either (p = .620). All other predictors were significantly associated with poor nutritional outcomes (p < 0.05). The strongest predictor of nutrition was mobility (p < 0.001). In the face of all the other predictors, social support was the second strongest predictor (p = 0.005).
Discussion
The current study shows that mobility was associated with greatest risk of poor nutritional health outcomes. Mobility is a strong predictor of disability in older adults (19) and is associated with social isolation and poor nutritional outcomes (13) . Results from this study indicate that older adults with limited social supports are at risk of poor nutritional outcomes. It is a common held belief that an active life helps preserve physical and psychological well being. This study provides more evidence that social support is particularly important to the health status of older adults (18, 12) . Across life span development, the need to belong is a strong human incentive (29) and has been found to be a significant factor of successful ageing in the present study. This study also highlights that age and deprivation have an effect on nutritional outcomes, and that older adults who are socially deprived are more likely to be undernourished.
Although the literature indicates that married couples may have less nutritional risk (30, 31) , this study which had 39.4% of older adults living alone, did not find that living alone was a significant independent predictor of nutritional outcomes. The percentage of older adults living alone increased from 20% in 1981 to 29% in 2002 (32.) The findings in the present study are supported by emerging evidence that living alone is not necessarily a negative factor (33) . Indeed, maintaining independence at home may be a key factor in successful ageing for older adults (34) . This novel finding highlights the protective effects of social supports on nutritional outcomes, even if living alone. While other studies found a gender difference in the association of social supports and nutrition (15), this was not supported in this study (Table 2) .
There were statistically significant differences in cognition as measured by the MMSE between normal and abnormal MNA groups (Table 1) . However, the means were high for both groups (>26) and above the <23 cut-off point for screening dementia in an Irish community setting (35) , indicating that cognition was not likely to affect self-reports of social supports in this study.
Differences in depressive symptoms, emotional loneliness and neuroticism were also found to be statistically significant between both groups but no differences were found for social loneliness and extraversion between the normal and abnormal MNA groups. The association of depression, emotional loneliness and neuroticism are supported by personality theory (36) : the cognitive bias model proposes that negative intrapersonal cognitive evaluations of self and other are reported by people who have depression, low self esteem and high neuroticism scores, which can contribute to loneliness. Such individuals with low extraversion scores may be unable to form social relationships and maintain social networks. Based on these theories, the normal and abnormal MNA groups may have differed in the ability to form and maintain social relationships, in the negative evaluations of their social supports, or both.
Mobility and social supports are potentially modifiable factors which should be included in comprehensive clinical assessments of nutritional status and overall health of older adults. In 2010, ongoing research in Technology Research for Independent Living (TRIL) clinic at St James's Hospital will include assessments of mobility, social supports and nutrition to comprehensively evaluate aging and frailty of older adults in Ireland. Provision of education, improving lifestyle choices and perceived supports may optimise nutritional health and facilitate adaptation to the process of aging. Supportive interventions in social engagement may improve health outcomes with older adults (37, 38) . Among these interventions, one could include recommendations for public health nurse schemes to promote and optimise social support, diet and nutrition, health and exercise (39) and interventions which promote behaviour change in older adults (40) .
One of the strengths of the present study is the insight it provides into successful ageing in Irish older adults and provides novel findings on the lack of effect of living alone on the nutritional outcome under consideration. In addition, the study employed well validated tests and questionnaires of nutrition, functional mobility and social supports which allow the results to be interpreted objectively. Similar studies used smaller sample sizes (12) and found differences between community dwelling and long term care (19) . The present study provides evidence using a larger sample size and contributes to the emerging evidence on community dwelling older adults who are living alone.
A limitation of the current study is the cross sectional design which limits our understanding of the causality of the associations revealed in the study. While patterns of social support are associated with nutritional status in this study, the underlying pathways are not yet established. Another potential weakness is that the assessment of social support networks is based on self-report and not on an independent assessment. These preliminary findings would be better understood in a longitudinal investigation of a population based sample to establish the causal link between social supports and nutritional status of older adults.
Conclusion
In this study, we investigated the psychosocial and functional correlates of nutrition among community-dwelling older adults in Ireland. The strongest predictors of abnormal nutritional status were mobility, social support, age and deprivation. This study emphasises the importance of mobility and social support in predicting nutritional status in community-dwelling older adults. Mobility and kinship have been highlighted as important for survival as early as in the prehistoric Sahara (41) . Today, 16.1% of the Irish population is sixty years and over and it is estimated that by 2050, 29.4% will be sixty and over (42) , which will have an impact on the rising costs of health care in Ireland. Age Concern England's 'Hungry to be heard Report ' (2006) (43) found that six out of ten older adults in hospital are at risk of poor nutritional outcomes. In this study, we found that 7.2% of community dwelling older adults are hungry to be heard too. To maintain healthy ageing, initiatives in the community which promote formal and informal social supports may improve health outcomes with older adults.
